a * a # fp jf 

JAPAN PATENT OFFICE 



Q79424 Kazuhiko ISHIKAWA, et al. 

Filed: February 19, 2004 

For: HEAT-RESISTANT DNA 

LIGASE 

(202) 293-7060 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

to m f n a 2003^ 2^240 

Date of Application: 



mm 2003-045224 



to SS 

Application Number: 

[ST. 10/C] : [JP2003-045224] 



to SI A 
Applicant(s): 




Commissioner, 
Japan Patent Office 



2 0 0 4 ^ \ n 2 0 U 




4 M. 



»I1 


in 


id 


— >} 





mtE# 2004-3001316 



#112 0 0 3 - 0 4.5 2 2.4 



^-v: 1/E 



mm b ] 

[ft*] 
MM**] 



113MS0465 
¥J&15¥ 213 24 B 

C12N 15/00 

AKMlEBTfriLE: 1 T@ 8f3 If SdltfT Ai 

sin -m 

-k^ffiifom mm r Hist 3 if mtLftmk m 

301021533 

0727-51-9681 

wmw i 

HI 1 

1 



mSE# 2004-3001316 



2 0 0 3-0 4,5 2 2,4 



^-v: 1/ 



14DNA-; 2f~fc* 0 

^ttDNA'J if-^o 

(a) Mil^jt^70°CJ^±T-^)^o 

(b) LTATPXtiADP^flJffl^--?. «1 <h^-C^-2> 0 

(c) LTMg2+ > Mn2+^ Ca2+X(±C 0 2+^f IJfflT § £ Q 

[ff ^ 3 ] Aeropyrum pernixfi*<7>gf ||-C&£ff ^ 1 Xfi 2 tCfSf)<<75 
Sf^DNA'J tf e 

[|f ^4] J^TO(l)X(i(2)0^';^y^ Fo 

(1) K^-sf- 2 ictfi-t ^ y itse^ij^ h % h *° ^yf- k 0 

(2) §£^-^2 HioV^T, lXii2m±cor^ IMWDH^tL 
- -eiS&m&T L & ^ *° V ^ 7°1- Ko 

(3) Sd^iJ^ 1 tCTFi-Jta^SE^iJ^ £> * & sjf >; ^ * Ko 

(4) w$m^ i tc^-r^E^ij^ <b & & *° * * u * k t * y >; > v ^ > h 

(5) at#^ 4 niEtto *° ^ -7^ k £ ^ - K1- a # y * ? ^ * k q 

7 ] if 6 uie*o^^ 9 - z&n-t sfgWo 

[0 0 0 1] 
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#12 0 0 3 -0 4 5 2 2 4 ^-v : 2/ 

dna v if - -if r & m -f h o 

[0 0 0 2] 

[&*<7)&#t] 

DNA 'J #* — -tf tiDNA</9 3 ' -0H2? 1 5 ' - 'J >Ba£fcOMK*;**^;*7^l/*fr&* 

7 r - v fi^O^Hfett<7)DNA U 2f- 4f tfMSffl £ t^T v> £ 0 
[0 0 0 3] 

£ £ , DNA 'J # - -If fi 'J 2f- -tfJfegRlS (LCR) t>/^ #Hift * ^ V * f - Kif £ 
a£Kfc^ffi$*LTV*£ (Landegren U. ,( 1988) Science, 241: 1077-1080; Barany 
,F. (1991)PCR Methods and applications 1:5-16; Marsh E. , (1992)Strategies 
5:73-76) o LCRIi, BJmttODNAV £ffl^TSjg-»M 9 V >^f££fir i 

^£ It ^1 U=fc f)^M$tL^ 0 LCR-Cli. ifit^ttDNA'J if—~\fb Lt 
Pyrococcus furiosus<7)Pfu DNA'J 2T— -fc?IM s ffl</>£> *LT& 0 
[0 0 0 4] 

fcDNA'j ^f-mot, MigfmJ^80 < C-C& «9 . l00r<7)fiJgT-efci£tt£^1- 
UmttDNAD tfa*fcjt>*L-CV>* (#lt«l#B.s) o 
[0 0 0 5] 

[0 0 0 6] 
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wmxm i ] 

#^¥12-308494-^- 0056 fcf) 

[0 0 0 7] 

[0 0 0 8] 

pernix Kl*M*<bDNA V # — 9 n > ^ U ^-ODNA'J If ^ J 100 

^^ri-^DNA'; Jf-*f~C$>2> - L£r 0 
[0 0 0 9] 

[0 0 10] 

if—Mo 

[0 0 1 1 ] 

£2. mT<7)(a)> (b)SU r (c)Ol4K*#x.4^nciE|RO^J!M4DNA';*'- 

(a) MM^S/^70°CJ^±-C&&o 

(b) LTATPXfiADP^flJffli"^ £ t&X*& &<> 

(c) LTMg2+. Mn2 +> Ca 2 +X(±Co 2 +£flJffi-e # &o 
[0 0 12] 

^ 3 . Aeropyrum pernixS3fcO!£3rc3>&^ 1 X<2 2 tClfi«Oifit^14DNA'; 
[0 0 13] 

£4. l^T<7)(l)X(i(2)<7)^ , ;^7 < "f- K 0 
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(2) E?U#-^2 Kj3V>T, lXli2J^±07^i^m *!feX»±ft»0$*t 

- -tffgteriM&T L V* # «J ^ 7°^ Ko 
[0 0 14] 

55. mT<7)(3h (4)Xtt(5)05j?U^^U5i-f-Ko 

(3) e?u#-^ i k ^-t^e^j ^ ?> * * *° y * * u * ^ k c 

(4) E#i#-f- 1 K^-tateETO ^^^*''j)!ntfKaMj>yx>^ 

tSMSiT L 4 v*»*M4DNA } ) tf- -tf £ =r - & # U % V V * T Ko 

(5) S4i:St(0* o, J^7°f KSrn- K-f&*°'J * * 1^*^ Ko 

[0 0 15] 

56 . £5 KE*W>sK-V * * Kfc^tr^ 
[0 0 16] 

5 7. 56 HfSfcO^ * - JBRtelfctto 
[0 0 1 7] 

58. 57 KE*tO^JttK»W***SP* U *<DMW.m&Wfr fc»»ffi)NA V 
[0 0 18] 

( 1 ) DNA'J 

[0 0 19] 
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[0 0 2 0] 
[0 0 2 1 ] 

1/-V3>7 7 -b^T X(i VT- 7 S X > K7 <f V- V 3 > T * -t-r «t 19 mfc 
-4ft±, ffi (25°C) "C10HHIJ^±&11LT<>||«WHffitt3&*1g:TL'5:V^i:** 

J 7 T 9 9 - 

t"&o #S§9!ODNA';:*f--tf(i, ^ 7 r * * - t LTATP&^ADPO^-f n&ffli^ 
[0 0 2 2] 

i£*3§93<7>DNA'J #--t£(±, 2fiffi*^3j->^^*1--i)7i 5 \ 2tt*fi>tLTM 
g2+, Mn2+^ Ca2+X«±Co2+<^v>-ftL<)^iJfflt?§*ii: Afl Lv> 0 
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mi 2 0 0 3 - 0 4 .5 2 2.4 ^- v : 6/ 

(jfAeropyrum^ PyrococcusH> ThermococcusJL SufolobusJIk ThermoplasmaM 
, Thermoproteusflt^ Mast igocladusJL BacillusflL SynechococcusMXtiTherm 

rum pernixHJ: <9 £.M £iifzi> (Dfftit £ Lv> 0 

(1) 2 c^i- r ^ y anew* <b & # 'J ^y°^ Ko 

(2) mm^2^&^x, i 2 &±<D7< swtiPX.^ wmxitttmzti 

fzT<S miP\ <b »K 100°C t? 1 B# M CO MLS laO^RW KDNA 'J # 

[0 0 2 3] 

(2)OjKV ^y"^- K(i, IE^J#^2 ^ y KSB^JKis^T, K20(MMJg. 

teu i -i(XMSfijg<7) 7?y &tf*&3c, sm^ l < »±#ip $ r * y HE?ytf» <b 
^^^'j^y 0 ^- K-e**^fc**if* L^* 1 , dnau jf-J2mx~i%JfZtix^%^ 

mm-e&titf, mm^r 2<or^y mmuz, <kr<; wfflL<ow%\xr<n>mn~e 

[0 0 2 4] 

frb, 4114, *W> pTv#14, m7KttXi^7Ktt^^*T% W&m<7)7< sWitMM 

Lfz&nzm-fzr < / si:itt5:H J tHo Wiif, y*';v>. r^- 
n^v>, yyn^v>, ^n'j '/I±*gtt7 5 y^tw^^tL ; 
*'J>, hi^^v, vxr--r>, 7X/<7^>, ^*;i/^^>lil 

147^ y^tc^^n ; 7x-^77->, ^nv>, h ij^h7 r>»±^#Sl 

*yttfc5H^*i; 7x^7^>E *>B£f±Bll*T< yKK$Mg$*L& 

o tot, HtS^)7 < /i75^IKLtIit^>i ttf-e&Zo 
[0 0 2 5] 
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[0 0 2 6] 

##§HJ3<7)DNA'J 2f~tff±, #!lxJ£\ -?)g|ii££M1- U MM 
( 2 ) jUj ^ 2 k^± K 

^HB^o^'J % ? Kfi, J£JlTO(3K (4)3U±(5)0#V** V*?- K-C 

-2> o 

(3) i ^i-jt«ie?ij^ <b & & *° »j * * v;*^ k q 

(4) i tc^-raufeEyij^ ^^#^ntf Kapj>yx>F 

rtM&T L & v^KI&ttDNA 'J 2f =* - * # 'J * ? V * K 0 

(5) ±IE<«f&93 co *° i; ^ K * n - K"f * *° 'J * ? V * ^ K e 

[0 0 2 7] 

O # 'J * * V K (iDNAS. tfRNA<£>^^-£ *i & 0 £ , «|0J <E> B ft 

hDNAfci?) S.Wfli^tL^RNA^'^StL^o l^fli^U^^^ 
* ^ h\ 2 ^il^ U * * V * -f- FOMJfl)^ 4 *U 2 #§1*° '^^L/tf hi: ti 
. DNA • RNA/n^T 7''J y K^J^o 
[0 0 2 8] 

^>f -tf- v 3 >?§ie^"e*n(f 6 8 r-efl d^M^if «b*u 5 0%7* t 

5 KSr^tf'W 7*U -tf- v 3 >^?K^t?*tL{f 4 2 tt'ft^ ^#^tf h fl 

tbtiE# 2004-3001316 



mm 2 0 0 3 - 0 4 .5 2 2.4 ^- V : 8/ 

5o f¥L<fi, Molecular Cloning: A Laboratory Manual^ 2 JKH 2 ^KiBftO 
-9-?>/Wyy> ^-fe-ya ^Izm^htiZ&fttfmfblX&o 
[0 0 2 9] 

(4) ODNAti, E?iJ#-^2 <DT 5. J »EyijU*5V»T 1 ~20(M@*ijK, IfCl-l 

oofsfi^o r < y &a*&3c, t^g l < i±ttJn $ *Lfc r ^ y ms^J^ <b * & # u 

y BftScO30% JslTOlEH-CftSE L tz *° 'J ^7°^ K £ n - Kf ^-f^^tf F 
[0 0 3 0] 

#$&Wtf>#'; y y VJt*J- Kte, ^|f7xn/U7A (Aeropyrum) 
UUyjjT. (Pyrococcus) X7*D;U (Sufolobus) t~^7°7X7 

(Thermoplasma) ffk ^ — ^"/n-r^y. (Thermoproteus) flL vXr^'^ 
y"y (Mastigocladus) I, M-^vy (Bacillus) J1S % v^r/rzy^^, (Synecho 
coccus) I, +J---7y (Thermus) ^l£o£Mvl4*fflM<^lfefe#DNA<7> 7 -f 7 l ) - 

«t 0 m^li- ^it^-eli, i tz . e^j## 1 o^he^ij mi Ltz7°?4 

[0 0 3 1 ] 

itz, (4)o>m&Lfz#*)x y l^^-^Kti, lfc^J&&, «f5T-XW#&. 
LXlt, (3)<7)DNA'; ^"--t'itfs^-^^LT, i^f V y y 1/7-tf £ffi^£y y v 

(3) ^yy- 

^^m<r>^< y y - t± x ±ibi^hj l *° u y y v * 7- k (c*r *ctiDNA 

) mt^ili^n-t^^o ^^<7)DNA75 ? m^StL^^y y-(±<2r 
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tL(f«tv» 0 &^^^-tLtl±, TUjiffi^ ^-OpBR322, pUC19, pKK233- 
/^;i/7>JSffl®^^ ^-(OpUBllO, pC194, pE194, pTHT15, pBD16l§K M 
#ffl^*-Yip5, Yrpl7, Yep24#, ft&MJfeffi^ * * - P UC18, pUCl9, M13mpl 

(4) 

S^RfiMtife-So IlitLTti, ^^-KfkCTMu una, 
&?IJfflt?§&o ISltLTIJ, n'WX/r^n (Bacillus subtilis) „ 
M'f)Wrnf^ (Bacillus brev is ) , WM, Jl tT ^#*\ ^fHIW^W^ 

7 j. * v a v >f ? n 4 y "J i * v 3 >^o^<7)^-vt-e^f 9 - # 

( 5 ) DNA'J 77 - -If <7)lH£?r& 

w&tefr hmk y if £ 0 jri- & ^ft-e* & « 

10 0 3 21 

«i"*LJfJ:v> 0 i££B#W(i, ^oi^tMCi 0 a#12^24B#p H 1 
flE^1"tL(i'J: $mJPgv*7 hM^IFTG (Isopropyl-b-D-thiogalactopyranosid 

[0 0 3 3] 

DNA V 7J - -fcf * IH JRi" tUf <fc v » 0 m ± t5«DNA 'J 77 - -tf £ Z> Ws&& . Jgife * K 

[0 0 3 4] 
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[0 0 3 5] 

^f&^OltffettDNA # - -tf * ffl^-T £ »£\ fit f7^-ohU, & 
^60~80%fIS^#1- £ ifiJK-C* * 80~95 o C*i«<7)SJt T\ 10-6053^*1*?? 9 
-<7)MMtC, ^ffi^S^iet*. #£R5£$*L&<,^ ^ljx(fl5000rpmfl 

[0 0 3 6] 

l (Aeroovrum oernix KlfecQDNA 'J g jf jtfe^O £ o - - > y) 

i) iMDMi 

ys? hv'J ^Jgjfe (Difco) 37.4g t Na2S203-5H 2 0 l.Og ^tRIV v Y fr\Z%tff* 
Ltz'ik. pH£7.0~7.2Kpg-r&.r >9^tti^P^L. 2mJE2nifft««Lfco 

M£tik14*MAeropyrum pernix KH* (3ft^Ef3E#rK:i3V*TJCM9820t Ltf 
11) RWMCIIL, 90t:-C3BMMa^*L/Co *£*?££5, OOOrpmT'10^ 

[0 0 3 7] 

ffi#£l0mM h 'J * (pH 7. 5)-lmM EDTA ?#^T' 2 m%tWi&4 F7**n- 
* (InCert Agarose, FMCttSD 7*D ^ tplZMX Ltz a Z<Dzfv y ? & 1 %U- 
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ii)DNA'J #--tfitfe?-cOlgHia 
S^iJ*-^- 1 <7)la^@^iJ*^-tfDNA^PCRvi^ J: <9 iffl Ltz 0 PCR^#(i, PCR^r y 

Fyfrht&tZ) *V =TZ? K7 7^v-^ML/: ( 5 ' -GGCTGTCTGGTTT 

TGGCTTCT-3' ; mm^r 3 ) 0 t tz , 3 ' *S1PJJ KJtJfc-T *7 p 7'f-7-fcL-Cti, 
Aeropyrum pernix Kl^<a&IMfcDNAK:j3WTBE?IJ#-i§- 1 Oia^SE^JcO 3 *5|C3»J: 
«9 Tay$K**J£f & 7° 7 << -^--C* oT, igipg $ *l£DNA4Hlf&JIOT3^BamHI-^ 
-Y b tf$L £Z>£d%7°?4'?- Lfz (5' -GTGAAGGGATCCTTACACCTGCTCCGC-3 
' ;mm^4) o PCRRj£f£. DNA^©JIS^<7)BamHI-e37 0 C-C-3^^M-r^ 
£ t i:i «9 %&frM Ltz Q %i^X\ DNAV 77 --b*ifl£T-£ffiS^ y&*-y him 

^xmmLtzo 

^*-<7)pET-3d (Novagentt^) £WJ^tNcoI^$r U ffi§£L*:?£, T4 
DNA #V > 9— if«rffl^r 5 P#*»'fkLyi:o fflML^-7°7^< K^ftlJK^BamH 
IT-#J»fU ffiKLfco ^V^-e, BamHI-C^OWf^tL^y^^ 5 KpET-8cfc BamHI-C 

©if $tL7t:±ie<7)DNA'; eins^t *T4'; ^r— -if *m^x 1 6 °c-e\ i6B#ra 

Kfo2-£2>Z£K£ OJljftL^o llSL/;DNA^fflv>t, 7Cfli®(E. coli) JM 
109 * (TAKARA *tK) «03>hr> K^«MU: 0 BK*£^t±, 0. 
05 mg/mlco 7>k?->V > fc^trLB^S^U- h±-e030^-MJ^t:I 

Ltz 0 

DDNA'J i£zzzz^M^z±^M±^MM^&Mm 
1. 5ml#^- "7*1*1 (E. coli ) Rosetta (DE3)#c ( NovagenttSD 
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<7) =j > kf T" y Y -tr M). 1 m 1 (2000000cf u) t , ±121$$!* L TcDNA 'J -tfitfcT- 
^vpf^^ KDNAv#?flO. 002ml (-7°7^5 KDNAlOng) fcflD/oR^KSO^tfcg 
L 42°CT- 3 0 t-fya'^^^i^o 

medium SrlmlJPx., 37t:trlB#^ig £ 9 L/j 0 T>h°v';>£^ 

i i)DNA 'J 7T--lf</)*HfM 

nbtltzftZmz&fcZT y t?v > ^^tfNZCYMif^ilC^fl L, 6 0 0 nmC 
£tt£«;S^U5^3i1-£2 T\ 3 7°C^mmLfz^ 7°y 7, < KOl&it*^ 
iib#>.?>£#>H I PTG£flPx.££>^4B3W£«L7t:o f£**££8, OOOrpm^lOmin 

[0 0 3 8] 

^L/ca#2.8gH, ImM DTT\ ImM EDTA, lOmM MgC^^^tfSOmM 'j >g£77 

w^mmw. ( P H7.s) somi^jpx.. ®#^9ow^ai7j-e3^rae^«5^L^ 

0 »L/:II^ 15,000rpmT305>P^i^ltU Ji/t£«L/c 0 

[0 0 3 9] 

, 15,000rpmT205^if>l^tU -Ut£$£IR L£ 0 ±/t£> 15 mM MgCl 2 . 0. 

1 mM EDTA£^tr50 mM Tris-HCIMM (pH8.2) <£-e«fU ffimffiwL^ffi 
itVtzm4 :*>3eMtJ3i<7)HitrapQ (7 7^7y7til) *.7A^fflK^> 

[0 0 4 0] 

££>^. r£ffiI5t£. 150 mM NaCK 15 mM MgCl 2 £#tf50mM Tris-HClMr 
tf£ (pH 8.2) ff-Cii#U Ism^m-eW-fkL^^^ii^MOSephacryl S-100 
HR26/60 ( 7 7J^y7ttl) *7A^Iv^t ^ b 7 'f - 

ofco r&t£!i5H;(i> SDS-*°'; 'J 5 K ¥ )\/ w>% x *)m--^y K 

[0 0 4 1 ] 

ma^n7F^7 7^-« ^^<7)^T-»£±*%9kDa-e^)o 
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sgftfoffll 3 (fgmm-frm'mAeroovrum oernix Kl&ODNA'J ^--Ifitfe^^lWI^) 
HMf!) 1 t:i#^tt/i^$tSM4*lfflMAeropyrura pernix Kl*<^fe#DNA<t»<7)DN 

A 'J #-^'«feT-<7>DNA@£^J£@^iJ#-t 1 ^^1- 0 i fz, mMM2 Ti#^tL/zAero 

pyrum pernix Kltt^DNA'; Jf—-\£<7)T 5 7 @IS£?iJ ^SS^iJ^ 2 tC^i" 0 

CT.ffll 4 (it^t^DNA LL£= -tf Ofi W) 

pfao^ri-etf^tLTtzAeropyrum pernix Kl^fi^DNA'J ^--tfOI^f'tt^fF 

mttzo DNA 'J /f- -er&tt li&T ic^i" - ^ ^ ^ n - v > 7 y y -t X li ? ^ v 

x ^ 7x > K 7 4 Y- v a > T y -te K£ (9 mis. L 

< - y ? ?u-Vy?y y-t4 > 

— y & n — i/yffy y -t-Y (nick-closing assay ; J. Bacteriology, vol. 

182, p6424-6433, 2000^) Hi •) DNA V if— -trfi?M4 £ i'J^'t" -i> o f¥i£f*U£\ & 

TCO 3 mm<VDM7°y J v- 

AL1 : 5' -phosphorylated5' -TAAGCTCCGGATTGTCCGGGAGGTAAAGCCCTGAT-3' (@£?ij# 
AL 2:5'- CACAGGAAGCTCTACAGGTACTCCG-3 ' (K?«J#-^ 6 ) 

AL3 : 5' -TGGTCATCAGGGCTTTACCTCCCGGACAATCCGGAGCTTACGGAGTACCTGTAGAGCTTCCTGT 

gcaagc-3' (ee^ij*-^ 7 ) 

^^-O.OOlmgi:, ft^H(final)20nMCODNA'J if— if 20ju\(DRfcffi. (50 mM 
Tris-HCl ( pH 7.5) , 50mM KCK 10 mM MgC^ 5mM DTT\ 0.1 mM ATP) t £ 
&£-U 70 (C-eiO SSil^'f'JT^'J^T^ K^m^« 

ifrHftU *»^>^fy^i7'n7^ K (lmg/ml) ^-Clfefe1-£o 

<r?^V7^ 7'x> K7^y-yg >7 7-lr^> 

^ ^\ i/-r 4 -yx- y Y"7 4 Y— v 3 > T > -b (cohesive end l igat ion aasay 
; Extremophiles. vol. 5, pl61-168, 2001^) iZ X «9 DNA 'J #--fc'?£14£ PJte 
-f&o 0.5//gOHind-III "C^tJSff L A DNA t , ft^fit/H (final) 100 



tHIE# 2004-3001316 



mm2 003-04 5 2 2.4 



^-v: 14/ 



nMODNA } ) 2f — -tf t 20^ lORSii* (50 mM Tris-HCl ( pH 7.5) . 50 mM KC1 
, 10 mM MgCl2> 10 mM DTT, 1 mM ATP) tZM&L, 37 (C^2M1Rfc£« 

7*0 7^ K (lmg/ml) v#iR-e^fe1-^o #:^T% $ KX$L C 2> A DNAH*g^ 

— yWu — i/ytfT y -kj jmLV^^i/T 4 y'J^> ¥— s s 3>Ty-t4 
tz£t)^ 30~90°CO^Tt:\ DNA 'J if— -if v3"tt 3: 7IJJ7E L 0 &mfe®L<7)mm 
ZmiK7jk-f 0 mifrhftfr&X^K, pH 7.5<7)Tris-HCl/^y 77-4-t« 
^OMjfi?mJS{i70°C"Cab'5)o 

Rj£?ft (50 mM Tris-HCl ( pH 7.5) > 10 mM MgCl 2 ^ 5mM DTT) cHCDNAM if 
-mmmo. lmg/mk lmg/ml&<7l0 mg/mHC& £ J: 9 Kj&ftp Lfc# 3 
?fW>-7°^ (ft9-fj->^) ^ffl*:L7to ^S£*<mjt0 3oco+>->-/^£ N >e*i 

-r*uoo°c, i05°c. ^^not:-^ i b#f b ^ >^r^^- h L-c^B#^na#-si4^ 
iiij^L^o ioot:^.o f iio o c<7)^fi, mj±i-^^tKx^mm^m^m^Lfco 

[0 0 4 2] 

^ >^r^^- > 3 >a^-e<7)^r£t£(i, dna V ^'--tf7)ftjtn^^^ib-r\ 

B&IWJD-e^o/io &4 V3 >SJgHo£, DNA 'J -fcltJg^& & 

3-9->7°;K7)^ffH4^ip^L/Jo lt*^[H2 tc^-t 0 
[0 0 4 3] 

^ginti, ioo°c-e^ y*sL^<- h Lfzm^-^ i ^mz97 %mm<r>tsmm 

o7t: 0 iiCli^^^l^; 100°C-ei2B#fyM > + 1> L7^^tC^90 

%fIS<7)rSt4^o7to iosr^ h l^^cio5WJhuoo 

%®S<7)rS14^^> 20^^85%^JSO^14^o^ o 1101CTM 

F U:^tt, 10^m^80%fIJg^^ti^aO. 205t^^65%@®c7)rS14^o 

iii)37T^*- 



m§iE4# 2004-3001316 



#ff 2 003-04. 5 2 2.4 



^-v: 15/ 



ATP/ADP 

>^*7 y-t-ncioV^-C. ATPtcftiL-C-ett^tLADP^fflv^T, (WJ^tcDNA'J ^ — -tf 

si* £ if l 7t o -e atp<t)^^ t w&mmmM -tf m^mm zntz 

- yyVT y-t-i tC&i/>T, 10 mM MgC^ft^T, 10mM MnCl2. lOmM CaCl2^. 
C/lOmM CoC 1 2 £ -tti-etim v > TDNA 'J tT- -fc: f£t4 £ ffll5e L £ 0 i/:, - *l (7) 77 

^^^d-^tP^dna 1 ; ^-^m^mm^m^Lfzo 2^77^-* 

>£r&L&v^£-(2 N ^^^©14{iga6Tjg:^o7t:^ MnCl2> CaCl 2 WCo 
Cl 2 ?> ^-ftiZffilm L tzm& £ . MgCl 2 £& L£i#^ t m%(D DNA'J 77 - -If © 

[0 0 4 4] 

I TMg2+. Mn2 +> Ca 2 +Xf2Co 2+ cO w-f *l & fljffi"? § £ - t ififrfr* o 
[0 0 4 5] 

[f^^TJ*] 

[0 0 4 6] 

^t^14^ffiAeropyrum pernix Klfltfr h mm ZtifzW A') if 
~tf»±, lOOrT- 1 B#^M31LT^^K6tJ^iStt^1g:T-li:-f\ 110°C-ei0^P B lO 

ifelt: J:oT^80%J^±O©14^#1-^S^TIt^t4O«v^^-eab^>o LC 
RH£^T(i, S#90-100t:fIJgO^/50-65 < C^Jg<7)^iP(7)^i-9-^ 

i9isi-.r tfrh, c\<dx^) ^mMm^x^xi>M^n.^uni-^>DMv jf-n 

*&mii. DNA'j 7y'--tffS1475n00°C-e 1 B#^OMSH J: 

[0 0 4 7] 



tBfiE# 2004-3001316 
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^-v: 16/ 



L^<-C^«t<^^tv^9> i ;^ h 7& s **o DNA^ -i ¥— v a >%itmtfi 

[0 0 4 8] 
[0 0 4 9] 

-t:RJS^^Tx.^o iO-i^^ fffe*DNAIWjtRJ3>OSB*«:»!#'e§'6o 
[0 0 5 0] 

^»3RI±, n^r^^-fcLTATPSrflJffl-Ci, t £ ATP lift ;LTADP£f Ijffi 1" 
^.:Ht^o ADPfiATPi it&%DX*$> *) , ATP J: 0 £tifi-C&>£>o 

^g^li* 2llli*-?-*>Sr5?*i"*^ 2flfi#^*>'£ LTMg2+, Mn2 +, Ca 2+ 

[0 0 5 1] 

SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 
<120> Heat-resistant DNA ligase 
<130> 90302JP 
<160> 7 

<170> Patentln version 3.1 

<210> 1 
<211> 1860 



tblE# 2004-3001316 



mm 2 0 0 3 - 0 4 .5 2 2, 4 



^-v: 17/ 



<212> DNA 

<213> Aeropyrum pernix Kl 



<400> 1 












gtggggtgtc 


tggttttggc 


ttctagctct 


gggggtgttg 


gaggcggtga catgcctttc 


60 


aagcccgtgg 


ctgaggcctt 


cgcctccatg 


gagaggataa 


cctctaggac gcagctcacc 


120 


ctcctcctca 


caaggctctt 


caagtccacg 


cccccggggg 


cgatcggtat tgtggtgtac 


180 


ctgatccagg 


ggaagctggg 


gcccgactgg 


aaggggctgc 


cggagctggg tgtcggggag 


240 


aagctgcttg 


taaaggccat 


agccctggct 


tacaaggcca 


ctgaggagag ggttgagagg 


300 


ctctacaagt 


ctgtaggcga 


cctggggagt 


gtggccgaga 


ggctgtcgcg ggagtaccgc 


360 


tcccgggctg 


ccagggccgt 


caccctggag 


gcgttcatgg 


cgggaggggg ggaggcgctg 


420 


actgtgagga 


gggtttacaa 


cacgctgtac 


aggatagcca 


tggcgcaggg tgaggggagc 


480 


agggacatca 


agcttaggct 


gctggccggc 


ctcctggcgg 


acgccgagcc cgtggaggcg 


540 


aagtatattg 


tgaggtttgt 


ggaggggagg 


ctgagggtgg 


gtgttgggga cgcgaccgtc 


600 


ctcgacgccc 


tcgccatggc 


cttcggcggc 


ggggcccacg 


cgaggcccgt tatagagagg 


660 


gcctacaacc 


tcagggccga 


cctaggctac 


atagcggagg 


tcgtggccag ggagggtgtt 


720 


gatgcgctga 


ggggtgtgaa 


gccccaggtc 


ggcgttccta 


taaggccgat gctggccgag 


780 


agggggaggg 


acccggctga 


gatactcagg 


aaggtggggg 


gcagggctgt cgtcgagtat 


840 


aagtacgatg 


gggagagggc 


gcagatacac 


aagaaggacg 


gggaggtcta catctactcg 


900 


aggaggcttg 


agaacataac 


caggatgttc 


cccgacgtgg 


ttgagatggc gaggaagggc 


960 


ctcaaagccg 


gggaggctat 


agtcgagggg 


gaga tag tgg 


ccgtagaccc agacaactat 


1020 


gagatacagc 


ccttccaggt 


cctcatgcag 


aggaagagga 


agcacgacat acacagggtc 


1080 


atga£g£ag£ 


tgCCCgtCffC 


cgtct tcctc 


t tcgacgccc 


tctaccrtgera cggcgaggac 


1140 


ctcacaagca 


aacccctccc 


cgagaggcgc 


aggaggctca 


aggagatagt tgtggagacg 


1200 


cccctctgga 


ggctggcgga 


gtccatcgag 


accagcgacc 


ccgaggagct gtggaccttc 


1260 


ttcctgaagg 


ccatagagga 


gggggccgag 


ggcgtcatgg 


tcaaggccgt ccacagggac 


1320 


tcagtctaca 


ccgcgggcgt 


aagggggtgg 


ctgtgggtca 


agctgaagag ggattacaag 


1380 


agcgagatga 


tggacacggt 


ggacctcgta 


gtggtgggcg 


ccttctacgg cagggggaag 


1440 


aggggcggga 


agctcagcag 


cctgctcatg 


gccgcctacg 


acccagacag ggacgtgttc 


1500 



ai£E# 2004-3001316 



mm 2003-04 . 5 2 2.4 v : 18/ 



cccaccgtct gcaaggtggc cacagggttc acggacgagg agctggacag gatgaacgag 1560 

atgctgaaga agcacatcat acccaggaag cacccgaggg tagagtcgag gatagagcct 1620 

gacgtgtggg tggagcccgc cctcgtggcg gagatactgg gcgccgagct caccctctca 1680 

ccaatgcaca cctgctgcct caacactgtg aggccggggg tggggataag cataaggttc 1740 

cccaggttca taaggtggag ggacgacaag agtccggagg acgcgacaac aacccacgag 1800 

ctgctcgaga tgtacaagag gcagttgagg agggttgaag agccggcgga gcaggtgtag 1860 



<210> 2 

<211> 619 

<212> PRT 

<213> Aeropyrum pernix Kl 



<400> 2 

Val Gly Cys Leu Val Leu Ala Ser Ser Ser Gly Gly Val Gly Gly Gly 

15 10 15 

Asp Met Pro Phe Lys Pro Val Ala Glu Ala Phe Ala Ser Met Glu Arg 

20 25 30 

lie Thr Ser Arg Thr Gin Leu Thr Leu Leu Leu Thr Arg Leu Phe Lys 

35 40 45 

Ser Thr Pro Pro Gly Ala He Gly He Val Val Tyr Leu lie Gin Gly 

50 55 60 

Lys Leu Gly Pro Asp Trp Lys Gly Leu Pro Glu Leu Gly Val Gly Glu 
65 70 75 80 

Lys Leu Leu Val Lys Ala He Ala Leu Ala Tyr Lys Ala Thr Glu Glu 

85 90 95 

Arg Val Glu Arg Leu Tyr Lys Ser Val Gly Asp Leu Gly Ser Val Ala 

100 105 110 

Glu Arg Leu Ser Arg Glu Tyr Arg Ser Arg Ala Ala Arg Ala Val Thr 
115 120 125 



ttSfEJjf 2004-3001316 
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Leu Glu Ala Phe Met Ala Gly Gly Gly Glu Ala Leu Thr Val Arg Arg 

130 135 140 

Val Tyr Asn Thr Leu Tyr Arg He Ala Met Ala Gin Gly Glu Gly Ser 
145 150 155 160 

Arg Asp He Lys Leu Arg Leu Leu Ala Gly Leu Leu Ala Asp Ala Glu 

165 170 175 

Pro Val Glu Ala Lys Tyr He Val Arg Phe Val Glu Gly Arg Leu Arg 

180 185 190 

Val Gly Val Gly Asp Ala Thr Val Leu Asp Ala Leu Ala Met Ala Phe 

195 200 205 

Gly Gly Gly Ala His Ala Arg Pro Val He Glu Arg Ala Tyr Asn Leu 

210 215 220 

Arg Ala Asp Leu Gly Tyr He Ala Glu Val Val Ala Arg Glu Gly Val 
225 230 235 240 

Asp Ala Leu Arg Gly Val Lys Pro Gin Val Gly Val Pro He Arg Pro 

245 250 255 

Met Leu Ala Glu Arg Gly Arg Asp Pro Ala Glu He Leu Arg Lys Val 

260 265 270 

Gly Gly Arg Ala Val Val Glu Tyr Lys Tyr Asp Gly Glu Arg Ala Gin 

275 280 285 

He His Lys Lys Asp Gly Glu Val Tyr He Tyr Ser Arg Arg Leu Glu 

290 295 300 

Asn He Thr Arg Met Phe Pro Asp Val Val Glu Met Ala Arg Lys Gly 
305 310 315 320 

Leu Lys Ala Gly Glu Ala He Val Glu Gly Glu He Val Ala Val Asp 

325 330 335 

Pro Asp Asn Tyr Glu He Gin Pro Phe Gin Val Leu Met Gin Arg Lys 

340 345 350 

Arg Lys His Asp He His Arg Val Met Arg Glu Val Pro Val Ala Val 



aJtE#2 004-3001316 
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355 360 365 

Phe Leu Phe Asp Ala Leu Tyr Val Asp Gly Glu Asp Leu Thr Ser Lys 

370 375 380 

Pro Leu Pro Glu Arg Arg Arg Arg Leu Lys Glu He Val Val Glu Thr 
385 390 395 400 

Pro Leu Trp Arg Leu Ala Glu Ser He Glu Thr Ser Asp Pro Glu Glu 

405 410 415 

Leu Trp Thr Phe Phe Leu Lys Ala He Glu Glu Gly Ala Glu Gly Val 

420 425 430 

Met Val Lys Ala Val His Arg Asp Ser Val Tyr Thr Ala Gly Val Arg 

435 440 445 

Gly Trp Leu Trp Val Lys Leu Lys Arg Asp Tyr Lys Ser Glu Met Met 

450 455 460 

Asp Thr Val Asp Leu Val Val Val Gly Ala Phe Tyr Gly Arg Gly Lys 
465 470 475 480 

Arg Gly Gly Lys Leu Ser Ser Leu Leu Met Ala Ala Tyr Asp Pro Asp 

485 490 495 

Arg Asp Val Phe Pro Thr Val Cys Lys Val Ala Thr Gly Phe Thr Asp 

500 505 510 

Glu Glu Leu Asp Arg Met Asn Glu Met Leu Lys Lys His He He Pro 

515 520 525 

Arg Lys His Pro Arg Val Glu Ser Arg He Glu Pro Asp Val Trp Val 

530 535 540 

Glu Pro Ala Leu Val Ala Glu He Leu Gly Ala Glu Leu Thr Leu Ser 
545 550 555 560 

Pro Met His Thr Cys Cys Leu Asn Thr Val Arg Pro Gly Val Gly He 

565 570 575 

Ser He Arg Phe Pro Arg Phe He Arg Trp Arg Asp Asp Lys Ser Pro 
580 585 590 



tbfiE# 2004-3001316 



mm 2 0 0 3 - 0 4 .5 2 2„4 



Glu Asp Ala Thr Thr Thr His Glu Leu Leu Glu Met Tyr Lys Arg Gin 

595 600 605 

Leu Arg Arg Val Glu Glu Pro Ala Glu Gin Val 
610615 

<210> 3 

<211> 21 

<212> DNA 

<213> Aeropyrum pernix Kl 

<223> Oligonucleotide as primer 

<400> 3 

ggctgtctgg ttttggcttc t 

<210> 4 

<211> 27 

<212> DNA 

<213> Aeropyrum pernix Kl 

<223> Oligonucleotide as primer 

<400> 4 

gtgaagggat ccttacacct gctccgc 

<210> 5 

<211> 35 

<212> DNA 

<213> Aeropyrum pernix Kl 

<223> Oligonucleotide as substrate for DNA ligase 



mm 2 0 0 3-0 4,5 2 2,4 



^-v: 22/E 



<400> 5 

taagctccgg attgtccggg aggtaaagcc ctgat 35 

<210> 6 

<211> 25 

<212> DNA 

<213> Aeropyrum pernix Kl 

<223> Oligonucleotide as substrate for DNA ligase 

<400> 6 

cacaggaagc tctacaggta ctccg 25 

<210> 7 
<211> 70 
<212> DNA 

<213> Aeropyrum pernix Kl 

<223> Oligonucleotide as substrate for DNA ligase 
<400> 7 

tggtcatcag ggctttacct cccggacaat ccggagctta cggagtacct gtagagcttc 60 
ctgtgcaagc 70 

[m 1 ] Aeropyrum pernix K-l^fiJfe^DNA 1 ; #--tr c7)Mii?mS ^7^1"^* 

lm 2 ] Aeropyrum pernix K-l^fi^ODNAV 1f—tz ^^MM LfzWi y £<D 



ifiiiE# 2004-3001316 



mi 2 0 0 3 - 0 4 3 2 2.4 



^-v: i/E 



1] 



120 




miiE# 2004-3001316 



4$£ 2 0 0 3 - 0 4^5 2 2,4 ^- v : 1/E 

*f§^fi. Aeropyrum pernix Kl*N*<b 100*0-? 1 f%m<OWk$!M 
®S&?iJi:DNABeyiJ£&5eL*:o -<£>DNA'j 55T — tfttllOt^lO^MoaM&SK «t o 

a 2+^L 0*0)2+0 i> mm -r & - 1 ^-e # * 0 



ffifiE#2 004-3001316 



^ — v : 



l/E 



WM 2003-045224 



m m a m m m 



1-^- [301021533] 
1 . fl^B 0 2001^ 4ft 20 

m M^^-Kmmm^m 1-3-1 



tBtiE#^- aifiE# 2 0 0 4 - 3 0 0 1 3 1 6 



